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REMARKS 

Claims 59-78 are pending. Claims 59, 60, 61, and 62 are hereby amended to better define 
the invention and Claims 66 and 67 are hereby canceled. New Claims 69-78, which are a dependent 
claim (70) and otherwise (71-78) generally commensurate in scope with Claims 59-68, are 
submitted for consideration. Reconsideration and allowance are respectfully requested in light of 
the following remarks. 

Objection to Drawinss 

Claims 66 and 67 referring to a second iodine, injection strut are hereby cancelled. It is 
respectfiilly submitted that the drawing objection is thereby rendered moot. 

Objection to Specification 

The specification is hereby amended to re-insert the objected-to language. While Applicant 
does not agree that the earlier deletion of this language constitutes new matter, in an effort to speed 
the prosecution of this Application, the language is hereby re-introduced into the Specification, 
rendering the objection moot. 

Rejection under 35 U.S.C. S 112 

Claims 59-68 were rejected under 35 U.S.C. § 112, first and second paragraphs. The 
following arguments are directed toward now pending Claims 59-68, as appropriate. 

Claim 59, as amended, recites the term "laser" in the preamble in the same fashion as 
original and elected Claim 1. It and the dependent claims therefore are similar in scope to now- 



ATTORNEY DOCKET NO. 
KSY 02655 PTUS 



PATENT APPLICATION 
SERIAL NO. 10/658,569 



canceled Claim 1 and its dependents. Accordingly, Applicant submits that the rejection is 
overcome. 

Further, the term "MLN" or "minimum length nozzle" has been removed from the pending 
claims in favor of the recitation of a "sharp comer" in the throat of the nozzle, a structural 
characteristic of all MLNs, as noted at page 5 of the Specification. Also, the "curved sonic line" is a 
flow characteristic of a MLN that results from its configuration as an MLN, as noted at page 5 and 
elsewhere in the Specification. 

With respect to "the transonic boundary" in Claim 59, the definite article has been replaced 
with an indefinite article to avoid the antecedent basis problem. 

With respect to "the downstream end" in Claim 60, the definite article has been replaced 
with an indefinite article to avoid the antecedent basis problem. 

The dependency and antecedent basis problems in Claim 61 have been corrected. 

Claim 62 is hereby amended to depend from Claim 59 as originally intended. 

In view of these amendments, the rejections under 35 U.S.C. § 112 are submitted to be 
overcome. 

Rejections under 35 U.S.C. S 103 

The pending claims stand rejected under 35 U.S.C. § 103 as obvious in view of Dickerson. 
According to Examiner: 

Dickerson discloses an iodine Injection system comprising: 
a gas generator 15; 
a cavity 26; 
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a symmetric two dimensional minimum iengtli nozzle 10 having: 
a throat 18; 

an exit plane (such as plane defined by wires 24); 
at least one iodine injection strut 20 that is located downstream of the 

throat 18. 

Applicant respectfully submits that Dickerson is misconstrued and that, properly construed, the 
invention is not rendered obvious. Accordingly, the rejection is traversed. 
The following constitutes the relevant description of Dickerson: 
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Dt TAIl-ED DESCRin iON Or H It: 

PR£l'£Rt<CD EMBODIMENT 15 

Referring now (o the drawings ^nd tbc characlcrs of 
reference ihcreoo, ibe stile figure iliu.sir:Ues u pfeferred 
cnibodimcfit of ihe present inventioti, designated generally 
as 10. 'Ilic CX) IL gain g.cncra lor syslc m 10 includes a reactor^ 
de!>ignatec1 generally as 12. The reader 12 includes a chlo- 
rine manifold 14 and a BMP manifold 16 for intralucing 
gaseous chlorine IS and liquid BHP 17, respectively, to a 
reactor chamber 18. The chlorine manifold 14 is typically a 
perforated plaic (nut shtnvn) for providing u niform dislnirse- 
mtint of chlorine. IVic gascoiLS chlorine coruains link or no 
diluent which helps avoid liquid BMP carryover out of the 
reactor 12. fhe HHP manifold 16 typically incluclen an 
orifice plale (rK»i ^»tH:m•n) which (lis|)cise,s ihe BMP inio jets 
ur droplets. Ihu.s paividing a high liquid surface area for -.^ 
fe;iciion with chlorine to produce sia^ki delta oxygen. Itie 
reactor chamber IK typically has a larger cross-sectional 
area than downstream components sio that the ga_s velocity is 
low enough to avoid carryover of liquid! BIIP into the 
riownstream oonijvmenb;. I1ie lUIP liquid surface area jxir 
unit volume in the reactor chamlxr 18 is kept as high as 
practical to promote last reaction of the chlorine with the 
BMP and short residence lime of singlet delta oxygen 
pnxluci, 

Ihe sin^et delta ox7gen prcMluct from the reactor clwm- 40 
l>er 18 is passed through an array of supersonic noz/Jes 20. 
(it Ls not actually pa&'Mxl In tbc nozyJcs 20. but is instead 
passed through spact^ l>eiwecn exterior surfaces of the 
nozzles 20.) A hi^ pressure mixture 21 of gaseous diluent 
and liKlioe Is passed througl* tf^ mnzks 20. The diluent has a$ 
a high molecular weight, ix,^ greater than 4. It prcl^rably 
a:ffnpri<ieii nitrogen; iK^wevtr^ other suit&bk diluenis may be 
used, such a^s argon, neon, QuorocariKm^. or mixiun^sof the 
above, with lighter weight species, such aii; helium or hydro- 
gen to form a high average mobcular weight mixture. As the 50 
ililuent llow^ through the no7;/Je!> 20 It accelerates to a Mach 
numl^r >3.5. typically around 5.0. lite iodine can be either 
premixed with the diluent, as shown in FIG. 1, or introduced 
through separate orifices sUjpitly upstixjam or slightly down* 
stream of the noTzlcs ^1. 55 

In the mixing ?mc 22 downstream of ihe no'r/Jes 20 the 
diluent, iodine and singlcl delta oxygen are iniiniately 
mixed. 'Phij^ mixing is faciiit«ited by nozzles 20 being closely 
spaced, with the singlet delta oxygen llowing therebetween. 
ITicy arc generally spaced about 0.1 to 1-tnch apart. Simul- 
taoeous with the mixing process, ihe iodine is disassociated 
into iodine aioms by reaction wiih die singlet delta oxygen. 
As this process Dears completion, the iodine atoms provide 
tbc laser gain needed to produce lasing. An aerodynamic 
disturbance element^ mch as an array of fine wires 24, may 65 
be used to iniilaie the reaction of the singlei delta oxygen 
and thi! iodine. 



4 

The high Mach numl>cr (>3) of the mixture maintains the 
static (cmp^raturti! (i.e., lypically <I75 Kelvin) to iho low 
values oeeded for efBcieot lasing. 

The mixture then ftows into a laser cavity 26 where laser 
> power Is exlractcil from the mixture. Downstream of the 
laser cavity 26 the mixture flows into a su person ic/lsubsonic 
difluser 28 which recwers pressure by converting;; the high 
inotnentum gas lo a low momenlufti gas. 

The amount of pa^ssure recovered in the difluser 2H is 
30 increased by the high average molecular wcij^ht (i.c., >10) 
aiKl the high Mach number (i.e., >3) of the mixture. 

The high recovered pressure allowed use of a relatively 
$mall exhau.'^t pumping systeoi. For a noii-rK»ble diluent, the 
pumpifjg system could be a chemical pump. 
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Dickerson, Cols. 3 and 4. As can be seen from this description, numeral 10 refers to a gain 
generator system and not a nozzle, as claimed. Numeral 18 refers only to a reactor chamber for 
generation of singlet oxygen, not a throat. And, inasmuch as there is no nozzle 10, there is no exit 
plane. 

The only "nozzle" referred to in Dickerson is the array of supersonic nozzles 20. These 
nozzles are not shown to have a sharp comer in their respective throats, nor are they disclosed to be 
MLN nozzles, with or without curved sonic lines. Indeed, the terms "MLN," "throat," "sharp 
comer," and "curved sonic line" do not appear anywhere in the disclosure of Dickerson, nor are 
they implicit as Examiner seems to contend. Further, Dickerson does not disclose a throat 
connecting convergent and downstream divergent sections of the nozzle as recited in new Claim 71. 

The nozzle of the claimed invention accelerates the gas flowing through it to supersonic 
levels at its exit plane. By using a nozzle having a sharp comer at the throat and a curved sonic line 
characteristic (e.g. a minimum length nozzle or MLN), the length or distance over which the 
acceleration of the gas to lasing levels occurs is minimized. Iodine is injected into the stream via the 
struts as disclosed and claimed. 

As previously stated, the only nozzle for accelerating gas in Dickerson is the array of 
nozzles 20, through which diluent and iodine are accelerated to supersonic velocity as described 
here: 
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'llie singlei (klia oxygen prcwluci from ihe reucior cham- 
ber 18 is passtd throiigh aa aitay of su|)cn>onic nozzles 20. 
(h is not aclually passed in I he nozzles 20, bul Ls instead 
passed ihrtJUgh spaces between exterior svirfaces of the 
noiic/les 20.) A hi^ pressure mixiure 21 of gaseous diluent 
and imlinc is ]>a.ssed through the no'/.^lc^ 20. ITie dihient has 
a high molecular weight, i.e., grealcr lhan 4. Ii preferiibiy 
comprLscs nitrogen; however, olher siiiiable diluents may be 
used, such its argon, neon, fluorocjirlK»ns>, or mixiiires of the 
abovc^ with lighter weight sjKcies, such a^s hehunrt or hydro- 
gen to form a high average niobcylar we ighl mixtu re . As the 
diluent flows ilirough the ncy^^ies 20 it accelerates to a Mach 
fjumlxr >3.5, typically around 5,0. ilie iodint; can be either 
premixed with the diluent, as shown in FIG. 1, or introduced 
I hrou gh scpa rale ori flees slight I y u pstrcain or si ighlly down • 
slrcam of the nozzles 20. 

The supersonic mixture of iodine and diluent mixes with and accelerates the singlet oxygen by 
transfer of momentum to supersonic levels, rather than by action of any nozzle on the flowing gas 
other than the iodine and diluent mixture. 

Thus, in addition to failing to disclose the claimed structural elements of the claimed 
invention, Dickerson operates in a markedly different fashion. Therefore, it is respectfully 
submitted that it cannot anticipate nor render obvious the claimed invention. 



Conclusion 

Applicant does not believe that any fees are due; however, in the event that any fees are due, 
the Commissioner is hereby authorized to charge any required fees due (other than issue fees), and 
to credit any overpayment made, in connection with the filing of this paper, to Deposit Account 50- 
2180 of Storm LLP. 
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Should the Examiner require any further clarification to place this Application in 
condition for allowance, the Examiner is invited to telephone the undersigned at the number 
listed below. 



901 Main Street 
Suite 7100 

Dallas, Texas 75202 
Telephone: (214)347-4708 
Fax: (214) 347-4799 



Respectfully submitted, 



Dated: November 3, 2008 



/Mark D. Perdue/ 



Stomi LLP 



Mark D. Perdue 
Reg. No. 36,890 



-12- 



